Lytic functions of mutant polyomavirus large T-antigen with deletion of retinoblastoma protein-binding motif.
Polyomavirus large T-antigen has a binding site for the retinoblastoma protein. Mutant proteins without this binding site retain their activity in the initiation of viral DNA synthesis, but are not able to induce immortalization of rat embryo fibroblasts. To investigate the function of the retinoblastoma binding site in polyomavirus lytic infection, a set of mutants with small in-frame deletions was constructed. We found that the mutant large T-antigens had partial or complete defects in immortalization and had corresponding disabilities in trans-activation of the adenovirus E2 promoter in secondary rat embryo cells. However, one partially immortalization-defective mutant trans-activated the E2 promoter in HeLa cells. All mutants were normal in trans-activation of the polyomavirus late promoter. The mutant large T-antigens had a decreased activity in viral DNA replication. This phenotype was observed only after transfection of growth-arrested mouse cells. The replication of the mutants could be restored to nearly wild-type levels when middle and small T-antigens were coexpressed in the cells. The same effect was achieved with a 287-amino-acid N-terminal fragment of large T-antigen with an intact retinoblastoma protein-binding motif. This result suggests that the effect on viral DNA synthesis was indirect.